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Background: Comorbidity of depressive and
anxiety disorders is common and has been shown to
be a consistent predictor of chronicity. Comorbidity
patterns among specific depressive and anxiety
disorders have not been extensively reported. This
study examines comorbidity patterns and temporal
sequencing of separate depressive and anxiety disor-
ders using data from a large psychiatric cohort.

Method: Baseline data (N =1,783) of the
Netherlands Study of Depression and Anxiety,
collected between September 2004 and February
2007, were used. Current and lifetime comorbidity
rates for depressive and anxiety disorders (DSM-
IV-TR criteria) were calculated. Associations of
comorbidity with sociodemographic, vulnerability,
and clinical characteristics, and temporal sequenc-
ing of disorders were examined.

Results: Of those with a depressive disorder,
67% had a current and 75% had a lifetime comorbid
anxiety disorder. Of persons with a current anxiety
disorder, 63% had a current and 81% had a lifetime
depressive disorder. Comorbidity of depressive and
anxiety disorders was associated with more child-
hood trauma (OR=1.19; 95% CI, 1.06-1.33), higher
neuroticism (OR=1.05; 95% CI, 1.02-1.08), earlier
age at onset of first disorder (OR=1.59; 95% CI,
1.22-2.07), longer duration of depressive and/or
anxiety symptoms (OR=1.01; 95% CI, 1.01-1.01),
and higher symptom severity (ORs ranging from
1.01 to 1.03; all P values <.05). In 57% of comorbid
cases, anxiety preceded depression, and in 18%,
depression preceded anxiety. Comorbidity with
preceding depression compared to preceding
anxiety was associated with a shorter duration of
symptoms of depressive and/or anxiety symptoms
(OR=0.99; 95% CI, 0.98-0.99), earlier age at first
onset (OR=10.46; 95% CI, 0.31-0.68), and fewer
fear symptoms (OR=0.98; 95% CI, 0.97-0.99).

Conclusions: Comorbidity rates in anxiety
and depressive disorders were very high, indicating
that it is advisable to assess both disorders routinely
regardless of the primary reason for consultation.
This is especially important since comorbid patients
showed a specific vulnerability pattern, with more
childhood trauma, neuroticism, and higher severity
and duration of symptoms.
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I n the past decades, comorbidity of psychiatric disorders
has been the topic of interest in an increasing number of
psychiatric studies. Epidemiologic studies from Europe as
well as the United States have shown consistently high co-
morbidity rates for depressive and anxiety disorders, ranging
from 40%-80%.'~* Moreover, comorbid disorders, especially
comorbidity between depressive and anxiety disorders,*
have been found to be more severe, carry more disabil-
ity and higher health care utilization, and have a greater
persistence and duration than “pure” disorders.*»>~!2 This
evidence shows that comorbidity is a consistent predictor
of chronicity.

Because of the large impact of comorbidity on course
and prognosis, identifying factors associated with comorbid-
ity is important as a first step in its prevention. Previous
studies!>!* have further indicated that, compared to per-
sons with pure disorders, persons with depression-anxiety
comorbidity were less educated, less often employed, less
often had a partner, and more often had a positive parental
psychiatric history and childhood trauma. Another study'
found lower education and younger age to be associated with
comorbid depression as compared to pure depression. Also,
higher neuroticism scores have been observed in comorbid
cases compared to pure anxiety and pure depression.'® How-
ever, the effects of multiple sociodemographic factors and
vulnerability factors have not often been studied in concert
with clinical characteristics. Whether associations of these
factors with comorbidity are independent of earlier observed
clinical characteristics is, until now, unclear and indicates
that a fully comprehensive understanding of contributing
factors to comorbidity is not currently available.

It is further known from comorbidity studies that anxi-
ety disorders often precede depressive disorders, although
some studies challenge this prevailing notion.!” Because a
reversed pattern—depressive disorders preceding anxiety
disorders—may represent a different etiologic pathway, it is
also important to evaluate whether characteristics of comor-
bidity with preceding anxiety are different from comorbidity
with preceding depression. An earlier study on this subject
revealed that a pattern of depressive disorder preceding anxi-
ety disorder was more likely among higher educated persons
and those who had experienced parental divorce.!

Most comorbidity studies focus on only 1 or 2 separate
diagnoses or aggregate rates for depressive and anxiety dis-
orders instead of reporting rates for separate disorders. Also,
comorbidity rates from different studies cannot always be
directly compared due to differences in sampling frame or
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diagnostic method and recency of disorders, and only few
studies have evaluated how comorbidity patterns vary be-
tween different subtypes of anxiety and depressive disorders. '
The Netherlands Study of Depression and Anxiety (NESDA)
offers the opportunity to explore comorbidity patterns among
awide range of depressive and anxiety diagnoses to see if some
comorbidity combinations are more common than others.

The aim of this study is to evaluate comorbidity patterns
between the most common depressive disorders (major de-
pressive disorder [MDD], dysthymia) and the most common
anxiety disorders (generalized anxiety disorder [GAD], social
phobia, panic disorder with/without agoraphobia, agorapho-
bia) in the NESDA study. Second, we will evaluate which
sociodemographic factors, vulnerability factors (personality,
life events, childhood trauma, family history), and clinical
characteristics are independently associated with comorbidity.
Third, the temporal sequence of anxiety and depressive disor-
ders will be examined and sociodemographics, vulnerability
factors and clinical correlates of comorbidity with preceding
depression versus comorbidity with preceding anxiety will be
examined to evaluate whether differential ordering identifies
different comorbidity concepts.

METHOD

Sample

The NESDA is a longitudinal cohort study, consisting
of 2,981 persons (aged 18-65 years), including those with
anxiety and/or depressive disorders (78%) as well as healthy
controls (22%). The study aims to describe the long-term
course and consequences of depression and anxiety disorders.
Participants were recruited from the community (19%), in
primary care (54%), and in specialized mental health settings
(27%). Exclusion criteria used were (1) a primary clinical
diagnosis of psychotic disorder, obsessive-compulsive dis-
order, bipolar disorder, or severe addiction disorder and (2)
not being fluent in Dutch. Approval of the study protocol
was granted by the Ethical Review Boards of all participating
centers, and all participants gave written informed consent.
A detailed description of the NESDA study design can be
found elsewhere.'” The baseline assessment included a 4-hour
interview in which information on a wide range of domains
was collected, such as psychopathology, demographic char-
acteristics, and physical and psychosocial functioning, and it
further included a medical assessment, computer tasks, and
2 self-administered questionnaires. For the present study, we
used the baseline assessment. We included all persons with
a current (12-month) diagnosis of depressive and/or anxi-
ety disorder (N=1,783). The baseline data were collected
between September 2004 and February 2007.

Psychopathology

The Composite International Diagnostic Interview (CIDI)
lifetime version 2.12° was used to establish the presence of
depressive disorders (MDD and dysthymia) and anxiety dis-
orders (social phobia, panic disorder, agoraphobia, and GAD)
according to DSM-IV-TR criteria.?! The CIDI is a valid and
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reliable instrument for assessing psychopathology?? and
was conducted by trained clinical research staff. In line with
DSM-IV definitions,?' organic exclusion rules were used
in defining diagnoses excluding persons whose symptoms
could be explained by purely organic causes. As is standard
in comorbidity studies,>!>!8 hierarchy-free diagnoses were
made to allow a thorough examination of comorbidity. The
NESDA study assessed only the most prevalent anxiety disor-
ders; posttraumatic stress disorder and obsessive-compulsive
disorder were not assessed. Therefore, the term anxiety disor-
ders used in this article refers to social phobia, panic disorder,
agoraphobia, and GAD.

In order to study differences in characteristics between
comorbid and “pure” disorders, a categorical variable was
constructed classifying persons as having (1) current de-
pression alone and no lifetime anxiety disorder, (2) current
anxiety alone and no lifetime depressive disorder, and (3) cur-
rent comorbid depression and anxiety, based on 12-month
diagnoses.

Risk Indicators of Comorbidity

Sociodemographic characteristics under study were gen-
der, age, educational level, ethnicity, and partner status, all
assessed during the baseline interview.

Vulnerability factors included positive first-degree family
history of depression or anxiety assessed using the family tree
method.” Childhood trauma was assessed using the struc-
tured inventory from the Netherlands Mental Health Survey
and Incidence Study (NEMESIS), which constructs an index
(range, 0-4) incorporating the occurrence and frequency of
4 types of abuse before age 16 (emotional neglect, psycho-
logical abuse, physical abuse, and sexual abuse).?* A count of
negative life events in the past year was constructed based on
alist of 12 negative life events,?® and personality (neuroticism,
extraversion, openness, agreeableness, conscientiousness) was
measured with the NEO-FFI Personality questionnaire.?®

Depression and anxiety characteristics included various
illness characteristics like recruitment setting (community,
primary care, specialized mental health care). Duration of
anxiety and/or depressive symptoms was based on the Life
Chart assessment?’ in which the presence of depressive and
anxiety symptoms was assessed for every month in the pre-
ceding 4 years and expressed as the percentage of time with
depressive and/or anxiety symptoms during those 4 years.
Early age at onset was defined as first onset of anxiety or
depressive disorder before age 21 years and derived from the
CIDI. In case of comorbidity, the onset of the first disorder was
used. Three severity indicators were included. Current sever-
ity of depressive symptoms was assessed with the Inventory
of Depressive Symptomatology,?® current severity of anxiety
was assessed using the Beck Anxiety Inventory,” and the level
of avoidance was measured with the Fear Questionnaire.>

Temporal Sequencing

For persons with a current comorbid depressive and anxi-
ety disorder, temporal sequencing was based on the lowest
age at onset of individual disorders as assessed by the CIDL.
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Table 1. Percentage of Patients With Current Depressive or Anxiety Disorders With Current (12-Month) and Lifetime Comorbidity

of Depressive and Anxiety Disorders

Current Anxiety Disorders

Current Depressive Disorders Panic Disorder
MDD, Dysthymia, Any Depression, Social Phobia, With or Without Agoraphobia GAD, Any Anxiety,
Diagnosis n=1,231 n=325 n=1,275 n=697 Agoraphobia,n=710 Only,n=193 n=494 n=1,363
Social phobia, %

Current 352 44 35 NA 46 35 44 NA

Lifetime 412 49 41 NA 52 38 48 NA
Panic disorder with or

without agoraphobia, %

Current 372 41 37 47 NA 0 44 NA
Lifetime 42 44 42 51 NA 0 49 NA

Agoraphobia only, %

Current 8? 11 8 10 0 NA 10 NA

Lifetime 10* 13 10 14 0 NA 13 NA
GAD, %

Current 312 44 30 31 31 26 NA NA

Lifetime 382 52 38 39 39 38 NA NA
Any anxiety disorder, %

Current 67 77 67 66° 590 48° 68° NC

Lifetime 75 84 75 76° 68° 58b 74° NC
MDD, %

Current NA 87 NA 634 654 51def 761 61

Lifetime NA 91 NA g2ed g1ed 75%ef g6oef 79
Dysthymia, %

Current 23 NA NA 2194 194 17%¢ 29¢ef 18

Lifetime 36 NA NA 37040 32de 31de 430! 33
Any depression, %

Current NA NA NC 65 66 54 78 63

Lifetime NA NA NC 85 82 78 88 81

aDifferent from comorbidity rate in dysthymia (P<.05).

bThis percentage refers to the comorbidity prevalence of anxiety disorders other than the index anxiety disorder.

‘Different from comorbidity rate in agoraphobia (P <.05).
dDifferent from comorbidity rate in GAD (P<.05).
¢Different from comorbidity rate in social phobia (P<.05).
fDifferent from comorbidity rate in panic disorder (P<.05).

Abbreviations: GAD = generalized anxiety disorder, MDD = major depressive disorder, NA =not applicable, NC=not calculated.

A variable with 3 categories was constructed: (1) anxiety was
the primary disorder when the onset of anxiety preceded the
onset of a depressive disorder, (2) depression and anxiety had
a simultaneous onset when depression and anxiety had the
same age at onset, and (3) depression was the primary dis-
order when the onset of depression preceded the onset of an
anxiety disorder.

Statistical Analyses

First, comorbidity rates between separate anxiety and
depressive disorders were calculated and binomial tests were
used to compare comorbidity rated across index disorders.
Characteristics of depression alone, anxiety alone, and comor-
bid depression and anxiety were examined using descriptive
statistics. Then, univariable logistic regression analyses were
used to evaluate the associations of sociodemographic factors,
vulnerability factors, and depression and anxiety character-
istics with comorbidity, using persons with pure anxiety and
pure depressive disorders as 1 reference group. The reason
for combining persons with pure depression with persons
with pure anxiety into 1 reference group was that these 2
groups proved to be highly comparable. Two multivariable
models were then constructed, 1 model including all socio-
demographic and vulnerability factors and 1 model including
all clinical characteristics. To evaluate which characteristics
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were independent risk indicators for comorbidity, all char-
acteristics with P<.10 in the 2 multivariable models were
entered into a final multivariable model. Temporal sequenc-
ing of comorbid disorders was determined for all subtypes of
depressive and anxiety disorder separately, and differences
in temporal sequencing between disorders were tested with
X* tests, and characteristics of comorbidity with preceding
depression were evaluated using multivariate logistic regres-
sion analysis using a similar modeling strategy as described
in the comorbidity analyses. A significance level of P<.05
was used for all analyses except post hoc tests for which
P <.005 was used.

RESULTS

The study sample (N =1,783) consisted of 67.4% women,
the mean age was 41.3 years (SD = 12.4), and the mean years
of education was 11.8 (SD=3.3).

Comorbidity Patterns

Within the NESDA cohort, 1,275 persons had a 12-month
depressive disorder and 1,363 had a 12-month anxiety dis-
order. Of the persons with a depressive or anxiety disorder
(N'=1,783), 40% had only 1 disorder, 30% had 2 depressive
or anxiety disorders, and another 30% had >3 depressive
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Table 2. Sociodemographic Characteristics, Vulnerability Factors, and Clinical Characteristics of Participants With Depression Only,

Anxiety Only, and Comorbid Depression and Anxiety

Depression Only

Anxiety Only

Comorbid Depression and Post Hoc

Variable (group 1), n=314*  (group 2),n= 253b Anxiety (group 3),n=855 P Value®  Comparisons, P<.005
Sociodemographic characteristic
‘Women, % 62 65 68 18
Age, mean (SD), y 40.2 (12.5) 40.7 (13.4) 40.9 (12.0) .70
Educational level, mean (SD), y 12.1 (3.2) 12.1 (3.3) 11.4 (3.3) <.001 3<1,3<2
North European ethnicity, % 93 95 92 .53
Partner (% yes) 74 67 70 21
Vulnerability factor
Family history anxiety/depression, % 82 77 85 .01 3>2
Childhood trauma, median (IQR) 0.0 (2.0) 0.0 (2.0) 1.0 (2.0) <.001 3>1,3>2
Negative life events in last year, % 74 66 74 .04
Personality, mean (SD)
Neuroticism 38.7 (6.9) 37.3(7.5) 43.6 (6.3) <.001 3>1,3>2
Extraversion 35.7(7.2) 37.3(6.2) 32.6 (6.7) <.001 3<1,3<2
Openness 38.4 (6.0) 37.8(5.9) 37.5(6.2) .09
Agreeableness 43.4 (5.3) 43.8 (5.2) 42.2 (5.4) <.001 3<1,3<2
Conscientiousness 40.5 (6.9) 41.6 (6.1) 39.1 (6.5) <.001 3<1,3<2
Clinical characteristic
Setting, %
General population 9 7 7 <.001 3vs2
Primary care 44 56 38
Specialized mental health care 48 37 55
Duration of symptoms, median (IQR), % 19.2 (30.8) 49.1 (82.8) 59.1(72.7) <.001 3>1,3>2,1<2
Early age at onset, % 36 56 64 <.001 3>1,2>1
Severity of depressive symptoms
IDS score, mean (SD) 27.11 (11.6) 20.8 (9.8) 34.1 (12.0) <.001 3>1,3>2,1>2
Severity of anxiety symptoms
BAI score, mean (SD) 11.8 (8.8) 14.3 (9.7) 20.6 (11.0) <.001 3>1,3>2,2>1
Fear Questionnaire score, mean (SD) 21.7 (17.1) 29.0 (18.9) 38.6 (21.1) <.001 3>1,3>2,2>1

*Without lifetime anxiety disorders.

"Without lifetime depression. Also, comorbidity among the 4 anxiety disorders was not taken into account.
“Based on analyses of variance for continuous variables and ¥ statistics for categorical variables.
Abbreviations: BAI=Beck Anxiety Inventory, IDS =Inventory of Depressive Symptomatology, IQR = interquartile range.

or anxiety disorders. Comorbidity rates of depression and
anxiety disorders (both current and lifetime) are presented
in Table 1. Sixty-seven percent of those with a depressive
disorder also had a current anxiety disorder, and 75% had
a lifetime anxiety disorder. Social phobia and panic disorder
were the most common comorbidities in depressive disorders,
41% and 42%, respectively, but GAD was also often present.
Comparison of comorbidity rates in binomial tests showed
that rates were significantly different between MDD and
dysthymia—especially with social phobia and GAD, which
were more often present among persons with dysthymia than
among persons with MDD. Sixty-three percent of the persons
with an anxiety disorder had a current comorbid depressive
disorder and as many as 81% had a lifetime comorbid de-
pressive disorder. Comorbidity with depressive disorders was
highest in GAD (eg, 76% had current and 86% had lifetime
MDD) and lowest in persons with agoraphobia alone, which
was confirmed in binomial tests of comorbidity rates across
anxiety disorders. The comorbidity of MDD pattern was very
comparable for social phobia and panic disorders.

Correlates of Comorbidity

A next step in the analyses was to evaluate differences in
sociodemographic characteristics, vulnerability factors, and
clinical characteristics. Table 2 presents the characteristics of
3 groups of psychopathology, namely, depression alone, anxi-
ety alone, and comorbid depression and anxiety. Compared to
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the depression alone and anxiety alone groups, the comorbid
group was characterized by lower education, more childhood
trauma, higher neuroticism scores, and lower extraversion,
agreeableness, and conscientiousness. Also, with respect to
clinical characteristics, the comorbid group showed higher
severity scores for depression and anxiety, longer duration
of depressive and/or anxiety symptoms, and more often an
early onset than the pure disorder groups. Univariable and
multivariable logistic regression analyses were performed
to identify correlates of comorbidity (Table 3) using depres-
sion alone and anxiety alone categories as reference. Of the
sociodemographic variables (model 1A), fewer years of ed-
ucation was the only variable significantly associated with
comorbidity; however, the effect disappeared when clinical
characteristics were included in Model 2. More childhood
trauma and higher neuroticism remained significantly as-
sociated with comorbidity in the final model, independent
of clinical characteristics. Longer duration of depressive and/
or anxiety symptoms, early age at onset, and higher symp-
tom severity were also associated with an increased odds of
comorbidity.

Temporal Sequencing

Temporal sequencing of anxiety and depressive disor-
ders was studied in persons with comorbid depressive and
anxiety disorders (n=2855). For each separate anxiety disor-
der, we assessed whether the index disorder had an earlier,
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Table 3. Correlates of Comorbidity in Participants With a 12-Month Depression and Anxiety Disorder (n=1,422)3?

Univariable Model® Multivariable Model 1¢ Multivariable Model 2¢
Variable OR 95% CI P Value OR 95% CI ~ PValue OR  95%CI P Value
Model 1A
Sociodemographic characteristic
Age 1.00 1.00-1.01 48 1.00 0.99-1.02 .40
Female gender 1.22 0.98-1.52 .08 1.10 0.84-1.43 .51
Educational level (per year increase) 0.94 0.91-0.97  <.001 0.96 0.92-0.99 .04 1.00  0.96-1.04 .90
Ethnicity (percentage North European) 0.82 0.54-1.26 .37 0.78 0.48-1.27 .32
Partner (percentage yes) 0.99 0.79-1.24 .96 0.88 0.68-1.15 .35
Vulnerability factor
First-degree relatives with anxiety/depression 1.42 1.08-1.87 .01 1.33 0.97-1.82 .08 121  0.86-1.71 27
(percentage yes)
Childhood trauma (total score) 1.42 1.29-1.57  <.001 1.23 1.10-1.37 001 119 1.06-1.33 .003
Negative life events (last-year percentage) 1.20 0.95-1.52 12 0.94 0.72-1.37 .65
Personality
Neuroticism 1.13 1.11-1.15  <.001 111 1.09-1.14 <.001 1.05 1.02-1.08 <.001
Extraversion 0.92 0.90-0.94  <.001 0.96 0.94-098 <.001 099 0.97-1.01 44
Openness 0.98 0.97-1.00 .06 1.00 0.97-1.02 71
Agreeableness 0.95 0.93-0.97  <.001 0.99 0.97-1.02 .57
Conscientiousness 0.96 0.94-0.97 <.001 1.02 1.00-1.04 .14
Model 1B
Clinical characteristic
Setting, %
General population Reference
Primary care 0.87 0.57-1.32 .50 0.65 0.40-1.05 .08 0.64 0.39-1.05 .08
Specialized mental health care 1.42 0.93-2.14 .10 0.85 0.52-1.38 .51 0.85 0.52-1.39 .51
Duration of symptoms (per percentage increase) 1.02 1.01-1.02  <.001 1.01 1.01-1.02  <.001 1.01 1.01-1.01 <.001
Early age at onset 2.20 1.77-2.74 .018 1.90 1.47-2.44 <001 159 1.22-2.07 .001
Severity of depressive symptoms
IDS score 1.07 1.06-1.09  <.001 1.04 1.02-1.05 <.001  1.02 1.00-1.03 .04
Severity of anxiety symptoms
BAI 1.08 1.07-1.09  <.001 1.03 1.01-1.02 .001 1.03 1.01-1.05 .001
Fear Questionnaire 1.04 1.03-1.04 <.001 1.01 1.01-1.02 <.001 1.01 1.00-1.02 .01

*Reference category used in analyses was depression or anxiety alone.
PBased on univariable logistic regression.

‘Based on multivariable logistic regression with all sociodemographic and vulnerability variables (model 1A) or all clinical characteristics (model 1B) in

model.

dBased on multivariable logistic regression all variables entered in model that had a P<.10 in model 1A or 1B.
Abbreviations: BAI=Beck Anxiety Inventory, IDS =Inventory of Depressive Symptoms.

simultaneous, or later onset than the comorbid depressive
disorders. Likewise, for MDD and dysthymia, we assessed
whether comorbid anxiety disorders occurred before, simul-
taneously, or after the onset of anxiety disorders. Results of
these analyses clearly show that anxiety disorders are more
likely to precede depressive disorders (Figure 1). Overall,
anxiety disorders preceded depressive disorders in 57% of
comorbid cases, simultaneous onset occurred in 25% of the
cases, and depressive disorders preceded anxiety disorders
in only 18% of cases. Mean age at onset of each disorder
was lowest for social phobia and highest for dysthymia (see
Figure 1). Social phobia preceded depressive disorders in
67% of the cases. Agoraphobia and panic disorder were also
often the primary disorder (47% and 39%, respectively), while
the onset of GAD was most often simultaneous with the on-
set of the depressive disorder (41%). x> Tests showed that
the distribution of persons over the 3 categories of tempo-
ral sequencing was significantly different between all index
disorders (data not shown).

Multivariable logistic regression analyses showed that
only a limited number of determinants differentiated be-
tween comorbidity with preceding anxiety and comorbidity
with preceding depression (Table 4). Comorbid cases with
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preceding depression had a significantly shorter duration,
fewer fear symptoms, and later age at onset compared to cases
with preceding anxiety, but no associations with sociodemo-
graphic and vulnerability variables were found.

DISCUSSION

Results from our study confirm high current (12-month
diagnoses) and lifetime comorbidity rates in anxiety and
depressive disorders. Of persons with a depressive disorder,
67% had a current and 75% had a lifetime comorbid anxiety
disorder in which rates of comorbid anxiety disorder were
higher for those with dysthymia than for those with MDD.
Of persons with an anxiety disorder, 63% had a current and
as many as 81% had a lifetime comorbid depressive disorder.
Rates of comorbid depressive disorder tended to be lowest for
persons with agoraphobia only, and highest for GAD. Factors
independently associated with comorbidity compared to pure
disorders were more childhood trauma, higher neuroticism,
earlier onset of first disorder, longer duration of depressive
and/or anxiety symptoms, and higher severity of symptoms.
Further, in 57% of the comorbid cases, anxiety preceded de-
pressive disorders compared to 18% with depressive disorders

J Clin Psychiatry'72:3,; March-2011
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Figure 1. Temporal Sequencing of Depression and Anxiety Comorbidity Patterns
Among Patients With Current Disorder Stratified by Index Disorder

all associated with comorbidity in our
study as was also found by most>7-%10-12
but not all studies.’” The higher severity of

1004 — — — — — — T . .1 . .
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mean,y

O Index disorder was primary [ Anxiety/depression were simultaneous [ Index disorder was secondary

*Any anxiety used as index disorder.

Abbreviations: GAD = generalized anxiety disorder, MDD = major depressive disorder.

this hierarchy rule is thought by some
to obscure true comorbidity rates and
results in loss of important clinical infor-

preceding anxiety disorders, but comparison of character-
istics did not reveal large differences between comorbidity
groups based on which disorder appeared first.

Our comorbidity rates are fairly comparable to the rates
based on 1-month diagnoses reported by Brown and col-
leagues.'® Exceptions are the higher rates of comorbid MDD
and comorbid dysthymia in our study and also higher rates
of comorbid social phobia in panic disorder and comorbid
panic disorder in social phobia. The lifetime rates of comor-
bid anxiety disorders within lifetime MDD and dysthymia
reported in a previous Dutch general population study
(NEMESIS)! were—with reported rates of 44%-63%—lower
than our results. Different sampling frames or recency criteria
of disorders may account for some of the differences in results
between these studies and ours. In the community-based
National Comorbidity Survey and National Comorbidity
Survey Replication studies,”*! comorbidity rates of current
(12-month) anxiety disorders within MDD of 51% and 58%,
respectively, were found, which is also lower than the 67%
in our study.

As was previously shown by others,*? setting was not
associated with comorbidity, not even in univariable anal-
ysis. Higher neuroticism as a risk factor of comorbidity of
depressive and anxiety disorders is in line with previous find-
ings.*>* High neuroticism is a shared risk factor of anxiety
and depressive disorders, which may partly explain the high
comorbidity.**3> Also, comorbidity of anxiety and depressive
disorders is probably largely explained by shared genetic risk
factors that also affect neuroticism.*® In contrast to findings
in NEMESIS,® none of the sociodemographic variables were
associated with comorbidity in our study, but NEMESIS did
not include clinical characteristics in their model, which may
suggest that the effects of sociodemographic variables are
mediated by clinical characteristics. In our study, the effect of
education did indeed disappear when clinical characteristics
were included in the model. Clinical severity indicators were
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mation. Studies have shown that persons
with GAD occurring during the course
of MDD showed levels of functional impairments, negative
affect, and psychopathology that were similar to those with
actual comorbid GAD and MDD but had higher comorbidity
rates and functional impairments than persons with MDD
only.3%

Temporal sequencing of depressive and anxiety disorders
has been previously evaluated in several studies.!»!718:31:40
Our finding that MDD preceded anxiety disorders in 18% of
comorbid cases, had a simultaneous onset in 24% of comorbid
cases, and occurred after anxiety onset in 58% of comorbid
cases is in line with the 8%-15% preceding MDD, 18%-29%
simultaneous onset, and 59%-69% of preceding anxiety found
in other studies."'”%3 For dysthymia, the rates of dysthymia
preceding anxiety and having a simultaneous onset (11% and
24%) were slightly lower than the rates found by others of
13%-24% and 20%-30%."17 Only Brown and colleagues'®
also evaluated temporal sequencing in separate anxiety dis-
orders. For social phobia and panic, the distributions over
categories of anxiety preceding depressive disorders, simul-
taneous onset, and depressive disorders preceding anxiety
found were highly comparable to our distributions. For GAD,
Brown and colleagues'® reported the same percentage of GAD
preceding depressive disorders (22%) but found a lower per-
centage of simultaneous onset (16% versus 41% in our study)
and higher percentage of depressive disorder preceding GAD
(62% versus 37% in our study). However, this difference is
most likely due to the hierarchy rules applied to the GAD
diagnosis in the study by Brown et al.’® Moffit and colleagues'”
found in a New Zealand birth cohort with GAD and MDD
that, in comorbid cases, 42% had an earlier onset of anxi-
ety and 26% had a simultaneous onset, while, in 32%, MDD
preceded anxiety. The lower percentage of anxiety preceding
MDD and higher percentage of anxiety preceding MDD are
probably due to data that were collected prospectively in this
study, which may yield more reliable estimates because there
is no recall bias.
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Table 4. Correlates of Comorbidity With Preceding Depressive Disorder (versus cormorbidity with preceding anxiety disorders)

Among Persons With Comorbid Depression and Anxiety (n=_855)

Univariable Model® Multivariable Model 1° Multivariable Model 2¢
Variable OR 95% CI P Value OR 95% CI PValue OR 95% CI P Value
Model 1A
Sociodemographic characteristic
Age 1.00 0.99-1.02 .78 1.00 0.98-1.02 95
Female gender 0.86 0.58-1.26 44 0.82 0.54-1.26 37
Educational level (per year increase) 1.03 0.98-1.09 27 1.03 0.97-1.10 .36
Ethnicity (percentage North European) 1.10  0.55-2.23 .77 0.97 0.47-2.01 93
Partner (percentage yes) 0.90 0.61-1.33 .60 0.97 0.65-1.46 .89
Vulnerability factor
First-degree relatives with anxiety/ 0.70  0.42-1.15 .16 0.70 0.41-1.18 .18
depression (percentage yes)
Childhood trauma (total score) 0.98 0.85-1.14 .79 1.03 0.88-1.21 74
Negative Life Events (last-year percentage) 093  0.61-1.41 74 0.90 0.58-1.39 .62
Personality
Neuroticism 0.99 0.96-1.02 37 1.00 0.96-1.03 .86 . . .
Extraversion 1.03 0.99-1.06 .07 1.03 1.00-1.07 .07 0.99 0.96-1.02 .51
Openness 1.01 0.98-1.04 .64 1.00 0.97-1.03 94
Agreeableness 1.00  0.97-1.04 .95 1.00 0.96-1.04 .89
Conscientiousness 1.00 0.97-1.03 .83 0.99 0.96-1.02 37
Model 1B
Clinical characteristic
Setting, %
General population 1.00 1.00 1.00
Primary care 0.59 0.32-1.10 <.10 0.65 0.34-1.25 .20 0.68 0.36-1.31 25
Specialized mental health care 045  0.25-0.83 .01 0.53 0.28-1.01 .05 0.57  0.30-1.06 .08
Duration of symptoms (per percentage increase) 0.99  0.98-0.99 .001 0.99 0.98-0.99 <.01 0.99  0.98-0.99 <.01
Early age at onset 0.41 0.28-0.61 <.001 0.47 0.32-0.71 <.001 0.46 0.31-0.68 <.001
Severity of depressive symptoms
IDS score 0.99 0.97-1.01 18 1.01 0.99-1.04 23
Severity of anxiety symptoms
BAI 0.98 0.97-1.00 .07 1.00 0.99-1.04 .88 . . .
Fear Questionnaire 0.98 0.97-0.99 <.001 0.98 0.97-0.99 .002 0.98 0.97-0.99 <.01

*Based on univariable logistic regression.

"Based on multivariable logistic regression with all sociodemographic and vulnerability variables (model 1A) or all clinical characteristics (model 1B) in

model.

‘Based on multivariable logistic regression all variables entered in model that had a P<.10 in model 1A or 1B.
Abbreviations: BAI=Beck Anxiety Inventory, IDS =Inventory of Depressive Symptoms.

In addition to studying temporal sequencing, we also
evaluated correlates of comorbidity with preceding depres-
sion versus comorbidity with preceding anxiety to assess
whether these 2 patterns of comorbidity have different
characteristics. Only a limited number of associations were
found. Comorbidity with preceding depression versus pre-
ceding anxiety was associated with a later age at onset of the
first disorder, shorter duration of depressive and/or anxiety
symptoms, and fewer fear symptoms. In contrast to previous
research, no associations were found with sociodemographic
variables or childhood trauma.! Overall, our findings do not
suggest strong conceptual differences between comorbidity
with preceding anxiety versus comorbidity with preceding
depression, although comorbidity with preceding depression
seemed to be a somewhat milder form of comorbidity, with
a shorter duration.

Limitations of our study include the cross-sectional
character of this study, which does not allow for making
causal inferences, and the retrospective data collection of
age at onset, which is subject to recall bias. Furthermore, our
study included only a selection of the most prevalent anxiety
disorders, while obsessive-compulsive disorder and post-
traumatic stress disorder were not included. One advantage
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of this study was the fact that the large number of persons
per anxiety and depressive disorder in the NESDA cohort
allowed for evaluation of comorbidity patterns in separate
anxiety and depressive disorders.

Our study confirmed that comorbidity is the rule rather
than the exception. We found that 2 of every 3 persons with
a depressive disorder had a current comorbid anxiety dis-
order and 3 of 4 had a lifetime comorbid anxiety disorder.
Among those with an anxiety disorder, approximately 2 of
every 3 persons had a current comorbid depressive disorder
and as many as 4 of 5 had a lifetime comorbid depressive
disorder. Such high comorbidity rates make one wonder
whether specialized mental health clinics for depressive
disorders and anxiety disorders are appropriate and also
suggest that it is important to always assess these disorders
routinely in clinical practice no matter what is the primary
reason for referral or consultation. This assessment is
especially important since comorbid patients showed spe-
cific vulnerability patterns, with more childhood trauma
and neuroticism as well as higher severity and duration of
symptoms, which makes them a clinically relevant group
that may require a different or more intensive treatment
approach.
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